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iwst^ai I EE El 3 9 4Sft(DT-^eSW 
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1 

- * &m (o tc <d -r ? mmMftmwx* h o x , 

j-b<D h^n ^1f#^^ y T-r&Vlrv b<n$£3i&f& 

[BMW 3 J »*«lJl«2IC*5^-C, 

ttBWK^Sa 5 * 30 
/- b<o btfvi/ffi&&? yrtSDty b^-r-^te 

So 

- * CSS#W BH £ Jx5 * l-IEtfti" 6 =» ^ > KIEtS 40 

Sr-g-tf v t £ £ "f * (Ei£SJ«3£Eo 
5 ] fif#Jg 1 75^ 4 vf Jx^ufct^ 

>wJt«»*t4 £mfffijg2(7)a-v^ K'^y bkLX 

mm-tzzk&VfWLk-rzT-* &m»mmWo 
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2 

MHtioTffify^M^r^ / y > btm 
[if 7 ] g*#9i i ism em^-ftiMz^^x, 

±M(o?/u *frbfcm£h,x£tcmm?-*<Dtpx\ 

mmV±y b'tfis I E EE 1 3 9 4<Offi&\Z&\,^Xj£m 

9 ] e»*«i ^ 8 ov>-f Ka^^-^fis 
y - h ^ n ^ y r 1- h v * $> b ?m 

[ffjft^l o] M^i^MscDv^ti^co-r-^K 

*^ «> r t s: «?» t ^ a im 

[»*3S1 1] »'**175M8 0V^-fiL^'7 f -^i|te 
[0 0 0 1 ] 

J*Six6**wV - KPfl-C IEEE 1 3 9 4* 4'cr)St& 
[0 0 0 2] 

[W*a«Rt«W**ftLJ:5fcr6i«i] iff*.- I 

e ee i 3 9 4 knteh%4>*-7~-*mtttm% 

^WTV^o :OIEEE 1 3 9 4(t Sttft^ 

^y r t W3£>' y r^w^-r i/$-y 

^-^*ffi»-fbLfctO-C*)?)o ^^IEEE13 94 



3 

-*t>*5£i:j&S-e£5 Q IEEE 1 3 9 4^ 

^irte, ;/y>^ CD-RWK7>f^ ^ 

frtah-f. trti;^, vtr, Tvi^ofSffll 

[0 0 0 3] ST, dOIEEE1 3 9 4^*5V^m 

* \zttmft&mit s *ifc 9 , * 

LTltO^^ h^i£^fflffl$;*x5 0 
[0 0 0 4] 5 I EE E 1 3 9 4.T« y V 

[0 0 0 5] La*L4^*>. IEEE 1 3 9 4(7)/Utr 
T, r©/^^*^ b^*^ s SEgfc4oTHTO«t5 
[ 0 0 0 6] B|J*>. I E E E 1 3 9 4<Ds<X±Vfi!Bi7* 

[0 0 0 7] ^=¥-Y^T?*±, -l^^Kiltttl 

-T^. K*r5n^RLTI¥SIPli:^-^4ra#i-6r. 
fc-H:T#4v\ ffiot, /uyt^(DMf,-f^> 

fc5c 40 

[0 0 0 8] 4*5. /<^»tj/h©*4li:.J;«)4i:5^ 
*-frSr")Sffti- S ft*tt*t LT, tSRtf^l 1-1 
9 4 9 0 2^$g(-^^$ix5 1 b(D^fca o 

[0 0 0 9] U&*L4a s fc* £©tt*fit*Ttts /^y 
.^^«**^^*]BTlwOi^TflffoTV^t\ t£o 50 
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t, c^^stfivioTti-fifpjsytDBgjs^RTt 
4v\ 

[ooio] #3SWtt, EJLto i 5 4&ttftCMlU& 
k«o h/Ka y ri-s y -t sx h«im 

[0011] 

K £ (O ffl X x - f & i£ 79 s EH #J L T a ^ ^ T 1- 5 4 T <T> ffi 

-ray h^istu^^^sr^jBri-a^JBr^at. 

I^yir>> hcD^M^ffi^y-K^b^^tiTtfcx 
teiSSnTSfcT— ^teS^V— >a yW£<n±*b<o 
*sWlEr "^te^H^ 1^36^ LfctWBr Six, 

WW^tifc^icf^ y -fey h«iftjSo7-^<si^) 

[0 0 1 2] *»WI-J:ixtf, y-KOh*ov>fS«Sr 
^^J^T$tx6 0 y-fcy h»4«lfcteiSSiiT* 

ixT.# *:» 2 <o = v hv^ s/ h (Drt^jt^S 
t^JBrStt, fiovJl, ^2C0a-v^K^ys/ h^l^ 

a 0 

[0 0 13] — Wtll'fK ^2(D^vyhV^ 
5 ±5^4 So 

[0 0 1 4] «ot*i||:J;iiii *B*/- y 
dry H4:te2lll*LTtfc»*^r±. Dts/ h»4«p,*S 

t, ^j^«^-^tei^»j«i6«^±s^^>r^^T r - 

[oo i5] 4*5. mmmm^n, y-K^h^v? 
it^*^ y r-ra ut^ h.^4^i^^t7"^te 



5 

KfcteSLTftVMfr&U:. Ryiz 

[0017] 7 ? -**gai*:S«!i"5T K 

^K*tfDfcft^WEJB.l K^^-.y htf>rt*£: 

Sr. tty -fey -r-^teai^s:BB$ix5 4-e 

[0018] £fc#3§W^ fTlS^-v^ Ktttt^S^, 

h (Dit&ttMt t ft* «f»» 2^^yhv^y^Lt 

j: lo . . auaft a >- 5/ h (DrtSitttftaasfrfe 
[0 0 19] 7-^6KT^^f~^ 

fta*ofc^U:fct, tl^y- KtfS*x-**§rglt^o 

*sswfcj:tttf, /-KwhjRp^WASr^yr-rsy 
-tsx h^a^4o-cffi¥;"K^e>7^ y y *v?y * 

^6*ffiSrKli:T^5o 

[0 0 2 0] *fc*3BWtt, iJlro^/M ^d^5><Bi£S 
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[oo2i]toWKu ittay-feyh^ iee 

E 1 3 9 4<DMmz#\,^Xl£m£ftZ>'<X})±y bXh 

[0 0 2 2] 4/c**Mfl. ±IScOV^-fH^x-^te 
1 0 ^*J»^fi ir (D DQ X*<D # fei* £ SiJ^fll-f" 5 hb <D zf n 

y Ti-6y^y>"*sy-#(ES»iBi*fc*tL 
20 [oo23] ^^jswi-flRsw^asn. ±iEtDv^-r 

S^^Sr^LX^y- Kd^SftUfc^-^Jwgf^ 

30 [0 0 2 4] **WlCjtlXff, y- K^O h^Dv?-ff« 
[0 0 2 5] 

[0 0 2 6] 1. IEEE1394 
40 *i\ IEEE 1 3 9 4l:o^TffiW^t§ Q 
[0 0 2 7] 1 . 1 MS 

IEEE1394 (IEEE1394-1995. PI 
3 9 4. a) xn 1 0 0 — 4 ^0 0Mb p s (Piftiift'x — 
^(Ei^dSpTfiBtftoTV^ (P 1 3 9 4. bTii8 0 0 

-3 20 0Mb P s) 0 *fc. te^iis^sftsy-- K 
[0028] #/- K«y y-wcsaKSixT*3t), i 

o^<7|:|^6 3floy-K*s_fl8l*prtBfcftoTv> 
So ft^\ ^^^y 5/v?Sr*]ffl-fixtf»6 4 0 0 01@(7) 
50 y-K*:«K"r.6i4:trT*"T?Jb6 Q 
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[00 2 9] IEEE 1 3 94 Tte, V V WteiS* 

* t LT^^^iM t r >r y y n>*eatjWBjt $ tit 

[0 0 3 0] 1. 2 JUSif . 

I EE E 1 3 9 4 (DMm^ {-fu YztjvmiSL) -fcHll: 
[ 0 0 3 1] IEEE 1 3 9 4(07 P a^/Wl h y is 10 

[0032] h^yf^yaySit ±fi:*Hf 

>V p y * h7 ^f*y -> a V^<7) h 7 Vlf y > a 20 

[0033] y-Kh7yf^'>3ytu j£ 

y-r h h?^^? >-Tft, .s#y- M^/S^y- 
-en, »*y- K^fefttfy- K^-^s&seassjx,- . 

[0 0 3 4] yvyjffi, 7KUr>^ y*-?1rzc 

^y, h^tt^fc^^x-y^V^^^y^ r 30 
y y ° ^tea<ofc*<of--r y yvwn»* <t*£ti#rr 

[0 0 3 5] Win y^Il;J:^fflSn6P'/ 

[0036] 1. 3 SB P-2 

ST, 0 2^t«t5 ^ IEEE 1 3 9 4,Oh7>f 

T, SB P-2 (Serial Bus Protocol-2) ^Wtl6/ 1 
a h=»/^ s Ji3B$ttTl^ 0 , 40 

[0 0 3 7] ::t'SB P-2tt s SCSI^^-ryKt 
yhfeIEEEl-3 9 4 tDyo h n^±"t?*ljffi "1161^ 
6fc£l-ft36$ftfcktf>T-*6o c^SBP^ffl^ix 
fi, ^scs i Stt^m^ttlS-ettffl^ixTv ^fcs 
C S I o=i-7y K-t s> htr*/M5g^JE4riPx:T, IE 
EE 1 3 9 4«#^«^«»^tt : ffiT#i<t 

SCS I cd^^v KfcttTll#< , -r/<>T^@*<0^-^ 

Sl\ 50 
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[0 0 3 8] H3t*.ti 5 I- SB P-2TI2, £1\ A 

^^HfcP^>ORB (Operation Request Block) 
^ffl^TpyW^S^tTt>ti5 Ur^T 1) 0 & 
IC, ^?-ORB^V^7x5/fx-i/xy hOffl 

Kft3i*sfTton (^r^T3) , 

ORB&fflV^Tny'T £ h*HffiaSfrfeix5 (Xr^T^T 
4) 0 

[0 0 3 9] ^7^^T3^)^yKMtt 

v-^Tfa, EJ4 69A i \ZTjk-f x 5t-s -f-v^-**??^ ■ 

V^tTLT) , $ — ¥y Y<r> Kr^H/v?^^ &y V 

/t5o . i"6i\ A2c^t t t5i^ y-y^hasy- 
Ki*^yhwau ^^v^-y^^-r^y- 

SL/cORB (a-ryKyoy^QRB) £\ f — fy 

ho-r-y^^^rf-^zc^^sttSo ^lt, y-y 

[ 0 0 4 0 ]■ -t It, ORB|:^hS3-eyK^S C 
S \<Dy4 h^^yKtfcot^CIt A3lv^"fJ: 

t, w^-yy h^yy yftfcomnij:, m 

[0 0 4 1 ] — OR B 1^**15 ^ -v^ K#SC S 

[0 0 4 2] :(7)SB P-2(CJ;H«, ^-^yh^ S 

[00 4 3] ^ I EEE 1 3 9 4(D±^y , D hnyv 
t ITIi, S B P-2£jWct>s F C P (Function Contr 
ol Protocol) Wia57"D. h^yl/^^tftlBSixT 

[0044] st, y-y> -r^v^-yfSTy- 

yfei^Srff^^, (3 6 (A) (7)i:^{r^^i/ji-y 
[0 0 4 5] -t LT, ^"yr-^^ffftt^^i^ 



(6) 



h me (b) i^-rj;?^ -t^v'^-^^^l^ 

[0 04 6] ^-^x-^/^^L^V^^tC 
H H6 (C) |C^-fcfc5lw. ORBtDtCTK^i 

[0 0 4 7] 1. 4 /^y-fe-/ h 10 
I EEE 1 3 9 m^&A£ftfc<9, ^Trr 

[0 0 4 8] ^tt, ^©,t'5l^y't^ ha s f§£-f 

tit, h#oi?-flHias@B'fl€)^|5K3eSti 
5. Wh, /<x])-Zy b'&, ^ y -WB'k fiBKBUasfT 

£*t5o tit, hteaisftSSIISixS,, 
[0 0 4 9] ^W«t5l-IEEE 1 3 9 4m 'J 

[0 0 5 0] <e*5 N h 5 ^if £ > 3 ^(Dj^^^v^ yt 30 

J- KH y -fc^.M^J: "9 ^-fe/i^nfc 
[0 0 5 1 ] 2, 

o^TH17*ffiV>T^-t-^o 4*5. KTTH 40 

x-^t^f-^eMff^-yy M^y >^ 
[oo52] #mmm<07*-*fcmMffl&w ion 

>f^l4 (J'^IOf-'W^) . CPU16 (^Pt 
2s y^f^^H, CPU16, 

i8ft, tts<0«ja**Tfc?K xmumtetoT-fiBL 50 
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[0 0 5 3] PHYf^M^12|i, HI 1 CDfeSioy 

[0054] yy^f^q^i 4fi ^Hi^y-^i© 

[0 0 5 5] CPU 1611 ' mU±#<OWto J $>.7 s ~*1fc 

[0 0 5 6] 1 811 mm^f-f {'<4r 

y b) «F»fc*»ftifa/<y7T"efc5, SRAM. 
SDRAM, *V^riDRAM&"^^— K^aTlJliQ 

HUM'S. 

[0 0 5 7] 77-^^72 0(1 CPU1 6 ±T» 

D^5^-efet). F7>f^^a »fc07 P c3 hp/Hi 
:W77-Aj?x7.20h /^K^Ttfc^CPU 

p^7^-Cfe5o :^d^7^I1 1f«E1»«tfrl 1 
0 (FD, CD-ROM. DVD, ROM) &r*ljffi LX 

[0059] c^-e, 7*/M* -Kv-f^i o %<r>-?u? 
i o oir^>-^ h-^-r^ct 5i:Ltt) J:v\ c 

[0 0 6 0] 77-A^x720 (F/W) H 
^■^-v'3^gR3 0 (COM) \ ^-^yhffi4 0 

(mng).. -fyybz^z^so (PRT) , 7x5/ 

^356 0 (FCH) £^ti\> 

[0 0 6 1 ] ^^T\ ^^^^^-^3>-g|53 0fl y 
ls?<f/<j x 1 4 4t*co^- K^xTtoBw-f^- 
7x-Xt bT«l6'f-6®3l^v ? ^-/l'T**)5„ 

[0 0 6 2] ^-^yhS40 W-^yfx 

-/xyh) 14,* p^y, y^^^h. n^r^h, 

d ^-f\ ico^— yy >- hSu o^\ :on^-y 
[0063] 7^yyF^7^ffl5od fgor^y ^ 



11 

- ? fcrnmrnzn ? im* is* ~^xh 5 0 

[0 0 6 4] 0 (7x5/fx-;/xyh, 

[0 0 6 5] 7*- y^6 OH ^JW35 6 2 , K 10 

fB«g|5 6 4s 3-evKJt«t»6 6 % TKk*EfSSB6 
8. T KU*tt«S5 7 0. x-*tei£SBHgR7 2 

[0 0 6 6] ::T*Wii62tt, ^r^v-^-^ 

[0 0 6 7] 3-^^Kei*»6 4tt, /^yir^hcD^ 

5/ hJ&sn^bfc^F^y =«*^ bfrjfc&Llttif&teifX- 
[0 0 6 8] KittRSB6 6fl ^^y-tiy 

K/ds/^ORB) <E>rt£ (^^hTB«»6 4l£Jt:ti 

£fTPo 30 
[0 0 6 9] 7 Kk*E1taS6 811 ^f^i^i^ 

[0 0 7 0] rp uxttf&M 7 o fi y * * 

STKutl (JBiCTK^) fc, /^!ltj/h8t« 
roeSf-^wftSr'Ki/^ ($2(D7K^) -fcSrtt: 

[0 0 7 1 ] -r-^(E3ISBBSfJ7 211 btf 
f-^earWI^tU^fltt^, ORB 40 

^ORB) OrtS^-S-LfctWIWS 

[0 0 7 2] 3 . HmtD&m 

[0 0 7 3] @8«, hflj (VT-^^T) 

(OM^^a^l-oV^-C^-f ^n-^^- hT&6. 0 
[0 0 7 4] ^^^^^e>WJ^fc5^, ?~ 

htt, ^-^-?^f-^<y7TJi^ORB^ 50 
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7h>^ (0 6 (B) #RB) |r£-^T, 4^y^-$ 
V >T>f ~ is # <Dy* - ?^y7rfrh EPWJt*- * £ y 

^7-^^^^^y^-^i:£i5 (^f^S4)' ( 

Si" (7f^yS 5) " 0 
[0 0 7 5] * t-C**163Bjft"ett; SMt^^CS 

+ (^-^teaamiB) i~^*yi?s/ M^i^i-s^ . y 

[0 0 7 6] gpfe, *i\ /^y-fey hlttJ<7)ORB(Drt 
t^PMf-^W*l7 Kl/^t, /<*yirs/ hf(DO 
R B ort^Ppftl^— ^ ^ Jfe®r t j&SRI— 

^Lfc^-S^fl ^y-fe.-x .Hlfei*^***^^ 

[0 0 7 7 ] 0911 -fpyoi-^fcl (xVM^K^-Y 
[0 0 7 8] T^y V:/p^5Aa>60ffJM^ 

a^aitst, -r-^-^d tojod^^^or 

tr Uf^S 1 0) 0 ffr£LfcORB'*y- K 

i-SJcpl-^-^y Hc#lt»*-*-S (^f^si 

1 0 E|4 0A1#RB) o 

[0 0 7 9] '^yty has*±Ufcj&*ffa>«r¥« 
i#rL (j^^S 12), »£L*a>ofc*<&fc:il * 
y Vfrh^hhX*tz.^fr*WfrtT 

7^S14) , te5IISnxt^^i^4i^iwtt, xTyzf 

[0 0 8 0] * LT*HJtJBi|B-ef±,. ^xi/T'S l 2T 

*K ORB, -s-^x-^SrSfffiEL (xf^/Sl 
5) . Sf^fiKLfcORBSry- K+S«t ?Xz9—*?y b 
l:»LTffi^t5 (^^iy^Sl 1) 0 Z<DWr£\Z4- 
"s^—$ (f/^^K?^) Jl /^!ltyHI4* 
©ORB Wrt^HlSlf-^ (OjfeilT K I/X t , '<*V 
ha^aroORB^rtS-^aiJSJx—-* tojfe^r Ku 

[oo8i] 4. &mmtem<DW®. 
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[0 0 8 2] m*L&m 1 0 (A) 5 (w, CI \C 

/<*y-fci/ M^4ELfc<h-f5 0 dKES^fcH, /<*y 

(b) ^-fj:5t-, /<^y-ty h«^pp»jofc»«)o 

(B) 2^^tttt^bf-^teS^Sl$^t I 

5> Q lio (C) J:5tt— MMOB 

[0 0 8 3] ^©J:5ifflH4:<»*'t6*:»^ 
[0 0 8 4] HH*>*iaii»JB"ett, 01 l(?)Dl 

[0 0 8 5] 4fc**16»lB-Ctt, iaii^D4ic^-r 

/^Jltyhi^ORB (HlOa^yK^ 30 

[0 0 8 6] f LT, x-*teiIMPfl + t-^* y-fey h 
«sjs4Lfci:WIR"Six. lo, y<>y-fey hflfrcoORB 
CDrt^t^^y-tiy hSOORB^rtg^-rtgtflJ 
Wr<5Fiifc»£fcWu D 5 tci^-fJ: 5 f-. y ir y 

(H8Mfj//S7#I) „ fi|]*>, /<*y-fci/ hfg£ 

xWiBi££??P^5 0 40 

[oo8 7]-*. ^-*e»JHiB+iw^*yir* b& 

S 8 #S8) o 

[0 0 8 8] ~<DX?\ZirZ>ZkX\ Hll 1 CDD 6 {Zffk 

mi 0 (B) <&4fr&iJl4!K 
Z*fiiil*ix*^J:5«w4a 0 fi£oT, Bio (c) Id 
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[0 0 8 9] flQxtf, x-^CaaHBK^JIIlWfc^^ 

[0 0 9 0] *45¥ifei Ut\ O 

RBc7)rt^(7)it^to^^tTbTl-> Win* /<*y-fc*h 

[0 0 9 1 ] u&*L4a.sfe, ^£>¥feldj:6£\ #J;L 

Mi^^t^u ^ytyhfti±<S4soR 

B^ffrSUt*^ 1 ^ 0 1 1 5 H>*t> J r-*1IE3k&. 

[0 0 9 2] ^Hld*fLT*iafe^T*H. ORB (Oft 
S^lity h^WST'lPJ— o»^tc*i s Biiod 

[0 0 9 3] ftte#**»*-Ctt, ORB<0rt'§tt«O 

S:B3'Ji-6=i-"K) ^t 5 - LTV^S. ^fcO 
RB^ ORB^^'Ji-Sfcfe^itS'JIt* («*fi»? 

ORB ^H-^5^S:ll(*iMT*lt*l:flljr-C# 6 J: 

[0 0 9 4] ST****l8"eri v -Bii 3<oe 
^ hdSj«?(jLfcl*i^fc, ^^yirty b&T-*temm 

[0 0 9 5] ^LTgll 3C0E 2 5 ORB 

W^.«W79^*a(-70»^^tt, OR 

9. 77-^>x7^iM*6Mft'r*t6 ? 
[0 0 9 6] 4fc*SBIi*«-eHt, y-^^frSBB-t 
5TKU^ (ID11C0D5) Sr#^+5fc«)OW«^ 
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tix^fc^u:, /^ytyhM^l^^f-^ 

5. 

[0 0 9 7] ft*S, y*-*fcm%nffl-f Z>T Ku*£1# 10 

[0 0 9 8] «;iff El l 4 id^-t-J: 5 y -fe * h 

6o 7-^g»Mt5TK^ (F 

-i/T-'f/Wftm't?* > V S EG 1 {C»j|ASK-5r 

EGl-SEG (N-l) iC^^m^tltzv'-^cDi- 20 
^fXDSl^ t^yFNWt^yFf^ 

y"~-$<D^A XD S 2 4 5 - i &X*$ 5 0 

[0099] * fc**K0ett-cia, ^Ut^h 3§£& 

^(E3ISlx"CtfcBl«l=»^^KSr*&tpORB (^^F 
yn^ORB) /<xyir y h t&OOR B (OitfeM 
t^^ORBttTlffit^i:3^LTl^ 0 
[ 0 10 0]--«AtfHl />*yiry h 

i*tSll^ y^-ORB^-^yhORBJ: 

cam*L-c< s„ «v^» % yy>^oo^x 

^0 -^ORB^M*lT<^U^ 
[0101] ^^IfiTl^ll 5 cog 11C7F-TJ: 5 
li^ ^^-rORBW6S$nt|tt), ORB(DrtW 

^ORB^teiS^tlXtfc^l-^feTORBCOrt^bK 40 

s^ORBJflSjfeS*-"?, ORB<ArtSJt&«kS£>ll 

fr£»9firf (Jtli£<9l--tS) a £*iK<fctK ifflfeo 

RB^rtSJt«to3l^fTt>*X6WdS|5S±^tL. ^T-i^ 

[0102] st; ^yty Ko36*i*jHtt^<<offi 

*-C*5o ffiot, «xtfai6l:^n5l:, 
*Ufcj^ /^yti/^M^B^4ot^^yx 
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[0 10 3] wCOj: 5 4»fr^B, ^ytyhcat 
«@^4ot'i'^^-^d^T~-^^^§:{m 
f\ ACKv^^mofctv^Il^^^ 
^^v-3i-^H^x-^^S:g^9, ACK^rlLf: 
fp< '<x})±y FwM^Bt^otACK; r>y 
^ttof: £^ 5 SB 2 0^-^*s%x. bttSo 

[oio4] ^l-c, ±«*i<04r-*-er±, -f^v^ 

hflHwBl-OO R B SrH«f^j*-*-S b^Il (£>#i3I£ 
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EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data transfer 
controller capable of eliminating deficiency generated at 
a time when a reset clearing the topology information of 
a node takes place, an information storage medium and 
electronic equipment. 

SOLUTION: When a bus reset takes place during data 
transfer and also, the contents of an ORB before and 
after the bus reset are the same in the data transfer 
controller of an IEEE 1394 standard, data transfer is 
restarted by continuing from the point of time when the 
bus reset takes place to prevent a printer from 
performing double printing. When the bus reset takes 
place during data transfer, a continuity flag is made on. A 
command block ORB including a printing command, first 
transferred after the bus reset is adopted as a 
comparison object of the ORB before the bus reset 
When an ACK is not returned from an initiator due to the 
bus reset, its state is shifted to a dead state. Transfer 
data that is not transferred to the initiator yet at the 

point of time when the bus reset occurs among transfer data from a scanner is not discarded 
but held. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The data transfer control unit for the data transfer between two or more nodes connected to a 
bus characterized by providing the following. A judgment means to judge whether the reset which clears 
the topology information on a node during [ after data transfer begins between partner nodes until it 
completes ] the data transfer occurred. The contents of the 1st command packet for the data transfer 
operation demand transmitted from the partner node before generating of this reset. A command 
comparison means to compare the content of the 2nd command packet for the data transfer operation 
demand transmitted from the partner node after generating of this reset. A resumption means to resume 
data transfer from a continuation of the data transfer at the reset generating time when it is judged that 
the reset which clears the topology information on a node occurred during the aforementioned data 
transfer and it is judged that the above 1st and the 2nd command packet are the same contents. 
[Claim 2] the generating time of the reset whose aforementioned judgment means clears the topology 
information on a node in a claim 1 - setting - the command packet of the above 1st for a data-transfer 
operation demand - under processing - it is - and - this - the data-transfer control unit characterized 
by for this reset to judge that it generated during the aforementioned data transfer when data transfer by 
the 1st command packet has already been performed and has not transmitted the status of data-transfer 
completion to a partner node 

[Claim 3] The data transfer control unit characterized by setting to ON the continuation flag which 
shows that data transfer continues and may be resumed when the reset whose aforementioned judgment 
means clears the topology information on a node judges that it generated during the data transfer in a 
claim 1 or 2. 

[Claim 4] The data transfer control unit characterized by including a command storage means to 
memorize the information for specifying the address which resumes data transfer in a claim 1 or either 
of 3, and the content of the command packet of the above 1 st for a data transfer operation demand by the 
time data transfer is resumed after generating of this reset. 

[Claim 5] The data transfer control unit characterized by adopting the command packet for the data 
transfer operation demand first transmitted in the command packet transmitted from the partner node 
after generating of reset whose aforementioned command comparison means clears the topology 
information on a node in a claim 1 or either of 4 as a command packet of the above 2nd set as the 
comparison object of the command packet of the above 1st. 

[Claim 6] The data transfer control unit characterized by changing a state transition into a data transfer 
improper state when generating of the reset which clears the topology information on a node becomes a 
factor and acknowledgement does not come on the contrary from a partner node in a claim 1 or either of 
5, although the status of data transfer completion was transmitted to the partner node. 
[Claim 7] It is the data transfer control unit characterized by holding about the transfer data which have 
not yet been transmitted to a partner node in the transfer data transmitted from the upper device in a 
claim 1 or either of 6 at the generating time of the reset which clears the topology information on a node, 
without canceling. 
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[Claim 8] The data transfer control unit characterized by the aforementioned reset being the bus reset 
defined in the specification of IEEE1394 in a claim 1 or either of 7. 

[Claim 9] It is an information-storage medium including the program for controlling the data transfer 
between a claim 1 or one data transfer control unit of 8. When the reset which clears the topology 
information on a node occurs during the data transfer The information-storage medium characterized by 
including the program for creating the 2nd command packet of the same content as the 1st command 
packet for the data transfer operation demand transmitted before generating of this reset, and carrying 
out a transfer request to a data transfer control unit. 

[Claim 10] Electronic equipment characterized by including the data transfer control unit of a claim 1 or 
either of 8, the equipment which performs given processing to the data received from the partner node 
through the aforementioned data transfer control unit and the bus, and the equipment for outputting or 
memorizing the data with which processing was performed. 

[Claim 1 1 ] Electronic equipment characterized by including the data transfer control unit of a claim 1 or 
either of 8, the equipment which performs given processing to the data transmitted to a partner node 
through the aforementioned data transfer control unit and a bus, and the equipment for incorporating the 
data with which processing is performed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the data transfer 
control unit, the information-storage medium, and electronic equipment for performing data transfer 
which applied to specification, such as IEEE1394, correspondingly among two or more nodes connected 
to a bus about a data transfer control unit, an information-storage medium, and electronic equipment. 
[0002] 

Background Art and Problem(s) to be Solved by the Invention] In recent years, the interface 
specification called IEEE1394 is in the limelight. This IEEE 1394 standardizes the high-speed serial bus 
interface which can respond also to the multimedia of the next generation. According to this IEEE1394, 
the data with which real time nature, such as a dynamic image, is demanded can also be treated. 
Moreover, not only the peripheral device of computers, such as a printer, a scanner, a CD-RW drive, and 
a hard disk drive, but home electric appliances, such as a video camera, and VTR, TV, are connectable 
with the bus of IEEE1394. For this reason, it is expected as what can promote digitization of electronic 
equipment by leaps and bounds. 

[0003] Now, in this IEEE1394, electronic equipment is newly connected to a bus, or electronic 
equipment is removed from a bus, and if the node connected to a bus fluctuates, the so-called bus reset 
will occur. And when bus reset occurs, the topology information on a node is cleared and it reconfigures 
topology information automatically after that. That is, tree discernment (determination of a root node) 
and self-discernment are performed after generating of bus reset, and management nodes, such as an 
isochronous resource manager, are determined after that. And the usual packet transfer is resumed, 
[0004] Thus, in IEEE1394, since it reconfigures topology information automatically after bus reset, 
extraction and insertion (hot plug) of the so-called cable in a hot state is attained. For this reason, like 
the usual home electric appliances, such as VTR, a general user comes to be able to free extraction and 
insertion of the cable to electronic equipment, and can be useful to the so-called spread of home network 
systems. 

[0005] However, in devices, such as a printer connected to the bus of IEEE1394, and a scanner, it 
became clear that generating of this bus reset becomes a factor and the following problems arise. 
[0006] That is, if bus reset occurs during a transfer of print data on the bus of IEEE1394, initiators, such 
as a personal computer, will redo a transfer of print data again from the beginning. Therefore, to the 
printer which is a target, a part of print data will be sent to a duplex, and the problem of incorrect 
printings, such as double printing, arises. 

[0007] Moreover, with a scanner, once a head begins to move, a head cannot be returned and the same 
data cannot be acquired again. Therefore, after generating of bus reset, even if an initiator tends to redo 
data transfer again from the beginning, there is a problem that data transfer is uncontinuable. 
[0008] In addition, there are some which are indicated by JP,1 1-194902, A as conventional technology 
which solves the fault produced by generating of bus reset. With this conventional technology, if bus 
reset occurs, data processing is held, and after a network configuration is reconstructed, data processing 
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will be resumed. 

[0009] However, with this conventional technology, the transfer data which only resend transfer data 
after bus reset generating, and are resent are not carrying out about judgment of being a continuation of 
the transfer data before bus reset generating. Therefore, depending on this conventional technology, the 
problem of double printing is unsolvable. 

[0010] this invention is made in view of the above technical technical problems, and the place made into 
the purpose is to offer the data transfer control unit, the information-storage medium, and electronic 
equipment which can cancel the fault produced when the reset which clears the topology information on 
a node occurs. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention is a data transfer control unit for the data transfer between two or more nodes connected to a 
bus. A judgment means to judge whether the reset which clears the topology information on a node 
during [ after data transfer begins between partner nodes until it completes ] the data transfer occurred, 
The content of the 1st command packet for the data transfer operation demand transmitted from the 
partner node before generating of this reset, A command comparison means to compare the content of 
the 2nd command packet for the data transfer operation demand transmitted from the partner node after 
generating of this reset, When it is judged that the reset which clears the topology information on a node 
occurred during the aforementioned data transfer and it is judged that the above 1st and the 2nd 
command packet are the same contents It is characterized by including a resumption means to resume 
data transfer from a continuation of the data transfer at the reset generating time. 

[0012] According to this invention, it is judged whether the reset which clears the topology information 
on a node occurred during the data transfer. Moreover, the content of the 1 st command packet 
transmitted before reset generating is compared with the content of the 2nd command packet transmitted 
after reset generating. And if it is judged that reset occurred during the data transfer and it is judged that 
the 1st and 2nd command packet is the same content, data transfer will come to be resumed from the 
continuation at the reset generating time (from the next data of the data which are, for example at the 
reset generating time, and completed the transfer). 

[0013] On the other hand, when it is judged that the 1st and 2nd command packet is not the same 
content, the 2nd command packet after reset generating comes to be processed from the beginning. 
[0014] Therefore, according to this invention, when the partner node has carried out the transfer request 
of the command packet of the same content as reset generating before after reset generating, data 
transfer can be resumed from the continuation at the reset generating time. It follows, for example, data 
will overlap the device of the upper layer of a data transfer control unit, and will be transmitted to it, and 
the problem of the upper device malfunctioning can be solved. 

[0015] in addition, the generating time of the reset whose aforementioned judgment means clears the 
topology information on a node — setting - the command packet of the above 1st for a data transfer 
operation demand — under processing - it is - and — this ~ when data transfer by the 1st command 
packet has already been performed and has not transmitted the status of data transfer completion to a 
partner node, it is desirable for this reset to judge that it generated during the aforementioned data 
transfer 

[0016] Moreover, this invention is characterized by setting to ON the continuation flag which shows that 
data transfer continues and may be resumed, when the reset to which the aforementioned judgment 
means clears the topology information on a node judges that it generated during the data transfer. If it 
does in this way, when a continuation flag will be OFF, it can avoid performing comparison processing 
of a command packet. Therefore, content comparison processing of an unnecessary command packet 
ceases to be performed, and mitigation-ization of a processing burden can be attained. 
[0017] Moreover, this invention is characterized by including a command storage means to memorize by 
the time data transfer is resumed after generating of this reset of the information for specifying the 
address which resumes data transfer, and the content of the command packet of the above 1st for a data 
transfer operation demand. If such information is memorized, the restart procedure of data transfer can 
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be realized by simple processing. 

[0018] Moreover, this invention is characterized by the aforementioned command comparison means 
adopting the command packet for the data transfer operation demand first transmitted in the command 
packet transmitted from the partner node after generating of the reset which clears the topology 
information on a node as a command packet of the above 2nd set as the comparison object of the 
command packet of the above 1st. If it does in this way, it will come to be transferred that content 
comparison processing of a command packet is performed until the command packet for the first data 
transfer operation demand is transmitted. It can prevent that content comparison processing of an 
unnecessary command packet is performed by this, and mitigation-ization of a processing burden can be 
attained. 

[0019] Moreover, although this invention transmitted the status of data transfer completion to the partner 
node, when generating of the reset which clears the topology information on a node becomes a factor 
and acknowledgement does not come on the contrary from a partner node, it is characterized by 
changing a state transition into a data transfer improper state. Thus, when acknowledgement does not 
come on the contrary from a partner node, it becomes unknown whether the partner node received the 
status. Therefore, if data transfer is started from the continuation at the reset generating time in such a 
case, mistaken data transfer may be performed. Since a state transition is changed into a data transfer 
improper state when according to this invention the reset which clears the topology information on a 
node becomes a factor and acknowledgement does not come on the contrary from a partner node, the 
situation where data transfer which made the mistake in being such is performed can be prevented. 
[0020] Moreover, this invention is characterized by holding without canceling about the transfer data 
which have not yet been transmitted to a partner node in the transfer data transmitted from the upper 
device at the generating time of the reset which clears the topology information on a node. If it does in 
this way, the data incorporated with the scanner etc. can prevent fault, such as being lost by generating 
of reset. 

[0021] In addition, it is desirable that it is the bus reset by which the aforementioned reset is defined in 
the specification of IEEE 1394 by this invention. 

[0022] Moreover, this invention is an information-storage medium including the program for controlling 
the data transfer between one of the above-mentioned data transfer control units. When the reset which 
clears the topology information on a node occurs during the data transfer The 2nd command packet of 
the same content as the 1st command packet for the data transfer operation demand transmitted before 
generating of this reset is created, and it is characterized by including the program for carrying out a 
transfer request to a data transfer control unit. If it does in this way, the situation where the mistaken 
data transfer restart procedure will be performed can be prevented, and generating of the fault from 
which generating of reset becomes a factor can be prevented. 

[0023] Moreover, the electronic equipment concerning this invention is characterized by including one 
of the above-mentioned data transfer control units, the equipment which performs given processing to 
the data received from the partner node through the aforementioned data transfer control unit and the 
bus, and the equipment for outputting or memorizing the data with which processing was performed. 
Moreover, the electronic equipment concerning this invention is characterized by including one of the 
above-mentioned data transfer control units, the equipment which performs given processing to the data 
transmitted to a partner node through the aforementioned data transfer control unit and a bus, and the 
equipment for incorporating the data with which processing is performed. 

[0024] According to this invention, the situation which fault produces to a system by generating of the 
reset which clears the topology information on a node can be prevented, and it can prevent that 
electronic equipment malfunctions. Moreover, improvement in the speed of data transfer can be attained, 
and low-cost-izing of electronic equipment, improvement in the speed of processing of electronic 
equipment, etc. can be attained. 
[0025] 

[Embodiments of the Invention] Hereafter, the suitable operation gestalt of this invention is explained in 
detail using a drawing. 
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[0026] 1. IEEE1394 -- explain IEEE1394 briefly first 

[0027] 1.1 In outline IEEE1394 (IEEE1394 -1995, P1394.a), the high-speed data transfer of 100 - 
400Mbps is possible. Moreover, connecting to a bus the node from which a transfer rate differs is also 
allowed. 

[0028] It connects in the shape of a tree, and connection of 63 nodes of each node is attained by the 
maximum into one bus. In addition, if a bus bridge is used, it is also possible to connect about 64000 
nodes. 

[0029] In IEEE 1394, the asynchronous transmission and the isochronous transfer are prepared as the 
transmittal mode of a packet. An asynchronous transmission is the suitable transmittal mode for the data 
transfer as which reliability is required here, and an isochronous transfer is the suitable transmittal mode 
for data transfers as which real time nature is required, such as a dynamic image and voice. 
[0030] 1.2 The layer structure (protocol composition) of layer-structure IEEE1394 is shown in drawing 
I . 

'[0031] The protocol of IEEE1394 is constituted by a transaction layer, a link layer, and the physical 
layer. Moreover, it acts as the monitor of a transaction layer, a link layer, and the physical layer, or serial 
bus management controls them, and offers control of a node, and the various functions for resource 
management of a bus. 

[0032] A transaction layer carries out transactions, such as a lead transaction, a light transaction, and a 
lock transaction, through the interface which provides a high order layer with the interface (service) of a 
transaction unit, and a lower layer link layer offers. 

[0033] Here, in a lead transaction, data are transmitted to a demand node from a response node. On the 
other hand, in a light transaction, data are transmitted to a response node from a demand node. 
Moreover, in a lock transaction, data are transmitted to a response node from a demand node, and a 
response node processes to the data and answers a demand node. 

[0034] A link layer offers the cycle control for data framing for addressing, data check, and packet 
transmission and reception, and an isochronous transfer etc. 

[0035] A physical layer offers conversion to the electrical signal of the logical symbol used by the link 
layer, mediation of a bus, and the physical interface of a bus. 

[0036] 1.3 As shown in SBP-2, now dr awing 2 , the protocol called SBP-2 (Serial Bus Protocol-2) is 
proposed as a protocol of a high order including the function of a part of transaction layer of IEEE1394. 
[0037] SBP-2 are proposed here in order to enable use of the commands set of SCSI on the protocol of 
IEEE1394. If these SBP-2 are used, the minimum change is added to the commands set of SCSI 
currently used by the electronic equipment of the existing SCSI specification, and it can be used for the 
electronic equipment of IEEE1394 specification. Therefore,-izing of a design and development of 
electronic equipment can be carried out [ easy ]. Moreover, since not only the command of SCSI but a 
command peculiar to a device can be encapsulated and used, versatility is very high. 
[0038] As shown in dr awing 3 , in SBP-2, login processing is first performed using the login ORB 
(Operation Request Block) created by the initiator (for example, personal computer) (Step Tl). Next, a 
fetch agent's initialization is performed using Dummy ORB (Step T2). And command processing is 
performed using the command block ORB (normal command ORB) (Step T3), finally, Logout ORB is 
used and logout processing is performed (Step T4). 

[0039] Here, in command processing of Step T3, as shown in Al of drawing 4 , an initiator transmits a 
light demand packet (publishing a light demand transaction), and carries out the ring of the doorbell 
register of a target. Then, as shown in A2, a target transmits a lead demand packet and the lead response 
packet to which an initiator corresponds is returned. Thereby, ORB (command block ORB) which the 
initiator created is fetched to the data buffer of a target. And a target analyzes the command contained in 
fetched ORB. 

[0040] And when the command contained in ORB is a light command of SCSI, as shown in A3, a target 
transmits a lead demand packet to an initiator, and the lead response packet to which an initiator 
corresponds is returned. Thereby, the data stored in the data buffer of an initiator are transmitted to a 
target. And when a target is a printer, for example, the transmitted data are printed with a printer engine. . 
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[0041] On the other hand, when the command contained in ORB is a lead command of SCSI, as shown 
in Bl of drawin g 5 , a target transmits a series of light demand packets to an initiator. By this, when a 
target is a scanner, the scanning data acquired with the scanner engine will be transmitted to the data 
buffer of an initiator. 

[0042] According to these SBP-2, a target transmits a demand packet, when convenience of self is good 
(publishing a transaction), and it can transmit and receive data. Therefore, since it becomes unnecessary 
for an initiator and a target to synchronize and move, data transmission efficiency can be raised. 
[0043] In addition, as a high order protocol of IEEE1394, the protocol called FCP (Function Control 
Protocol) besides SBP-2 is proposed. 

[0044] Now, when performing data transfer between a target and an initiator, a page table may exist like 
drawin g 6 (A) at the data buffer (storage means) of an initiator (partner node), or it may not exist. 
[0045] And when a page table exists, as shown in drawing 6 (B), in ORB which the initiator created, the 
address and the number of elements of the page table are contained. And indirect addressing of the 
address (read-out address, write-in address) of transfer data is carried out using this page table. 
[0046] On the other hand, when a page table does not exist, as shown in drawing 6 (C), the address and 
a data length are contained in ORB and direct addressing of the address of transfer data is carried out. 
[0047] 1 .4 In bus reset IEEE1394, if a power supply is switched on or extraction and insertion of a 
device occurs on the way, bus reset will occur. That is, each node is supervising voltage change of a 
port. And if a new node is connected to a bus and change arises on the voltage of a port, the node which 
detected this change will tell that bus reset occurred to other nodes on a bus. Moreover, the physical 
layer of each node tells that bus reset occurred to a link layer. 

[0048] And if bus reset occurs in this way, topology information, such as Node ID, will be cleared. And 
it reconfigures topology information automatically after that. That is, tree discernment and self- 
discernment are performed after bus reset. Then, management nodes, such as an isochronous resource 
manager and cycle master and a bus manager, are determined. And the usual packet transfer is resumed. 
[0049] Thus, the cable of electronic equipment can be freely taken out and inserted now, and in 
IEEE1394, since it reconfigures topology information automatically after bus reset, the so-called hot 
plug can be realized. 

[0050] In addition, the transaction is canceled when bus reset occurs in the middle^of a transaction. And 
the demand node which published the canceled transaction transmits a demand packet again, after 
reconfiguring topology information. Moreover, a response node must not return the response packet of 
the transaction canceled by bus reset to a demand node. 

[0051] 2. Explain whole composition, next the whole data transfer control unit example of composition 
of this operation gestalt using drawing 7 . In addition, although the case where the target which performs 
data transfer is a printer is taken and explained to an example between initiators below, this invention is 
not limited to this. 

[0052] The data transfer control unit 10 of this operation gestalt contains the PHY device 12 (device of a 
physical layer), the link device 14 (device of a link layer), CPU16 (processor), a data buffer 18 (storage 
means), and a firmware 20 (processing means). In addition, the PHY device 12, the link device 14, 
CPU16, and data buffers 18 are arbitrary components, and the data transfer control unit 10 of this 
operation gestalt does not need to contain all of these components. 

[0053] The PHY device 12 is a circuit for hardware realizing the protocol of the physical layer of 
drawing 1 , and has the function to change into an electrical signal the logical symbol used by the link 
device 14. 

[0054] The link device 14 is a circuit for hardware realizing a part of protocol of the link layer of 
drawing 1 , and protocol of a transaction layer, and offers the various services for the packet transfer 
between nodes. 

[0055] CPU 16 performs control of the whole equipment and control of data transfer. 
[0056] A data buffer 18 is a buffer which stores transfer data (packet) temporarily, and is constituted by 
hardware, such as SRAM, SDRAM, or DRAM. In addition, with this operation gestalt, a data buffer 18 
functions as a packet storage means in which random access is possible. 
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[0057] A firmware 20 is a program containing the various manipulation routines (processing module) 
which operate on CPU16, and the protocol of a transaction layer is realized by the CPU16 grade which 
are this firmware 20 and hardware. 

[0058] In addition, the device driver 102 which the personal computer 100 which is an initiator contains 
is a program containing the various manipulation routines for carrying out supervisory control of the 
peripheral device. This program is installed in a personal computer 100 using the information-storage 
medium 1 10 (FD, CD-ROM, DVD, ROM). 

[0059] The program of a device driver 102 is downloaded through networks, such as the Internet, from 
the information-storage media (a hard disk, magnetic tape, etc.) which a host system has, and you may 
make it install it in a personal computer 100 here. Use of the information-storage medium which such a 
host system has is also included within the limits of this invention. 

[0060] A firmware 20 (F/W) contains the communication section 30 (COM), the management section 40 
(MNG), the print task section 50 (PRT), and the fetch section 60 (FCH). 

[0061] Here, the communication section 30 is a processing module which functions as an interface 
between hardware, such as the link device 1 4, 

[0062] The management section 40 (management agent) is a processing module which manages login, 
reconnection, logout, reset, etc. For example, when an initiator requires login of a target, this 
management section 40 will receive this login demand first. 

[0063] The print task section 50 is a processing module which performs data transfer processing 
between the printer engines which are latter application layers (upper layer). 

[0064] The fetch section 60 (a fetch agent, command block agent) is a processing module for executing 
the command which the command block ORB contains. Unlike the management section 40 which can 
treat only a single demand, the fetch section 60 can also treat the linked list of ORB which self fetched 
by the demand from an initiator. 

[0065] The fetch section 60 contains the judgment section 62, the command storage section 64, the 
command comparator 66, the address storage section 68, the address comparator 70, and the data 
transfer resumption section 72. 

[0066] The judgment section 62 performs processing which judges whether bus reset (reset which clears 
the topology information on a node in a wide sense) occurred during [ which transmits print data 
between initiators (partner node) ] the data transfer here. 

[0067] The command storage section 64 is ORB (command block ORB.) transmitted from the initiator 
before generating of bus reset. Processing for memorizing the content of the command packet for a data 
transfer operation demand, when the time of bus reset occurring and reconnection are successful is 
performed in a wide sense. 

[0068] The command comparator 66 performs processing which compares the content (content 
memorized by the command storage section 64) of ORB (command block ORB) transmitted from the 
initiator before generating of bus reset with the content of ORB transmitted from the initiator after 
generating of bus reset. 

[0069] The address storage section 68 performs processing for memorizing the start address (the 1st 
address) of the transfer data (print data) transmitted between initiators. 

[0070] The address comparator 70 performs processing which compares with the start address (the 2nd 
address) of the transfer data after bus reset generating the start address (the 1st address) memorized by 
the address storage section 68, when bus reset occurs. 

[0071] When it is judged that bus reset generated the data transfer resumption section 72 during the data 
transfer and it is judged that the content of ORB (command block ORB) was in agreement, processing 
which resumes data transfer from a continuation (the next data of the data which it is at the bus reset 
generating time, and were transmitted) of the data transfer at the bus reset generating time is performed. 
[0072] 3. Explain the outline of processing, next the outline of processing of this operation gestalt. 
[0073] Draw ing 8 is a flow chart which shows the outline of processing by the side of a target 
(firmware). 

[0074] If there is a printing demand from an initiator, a target leads ORB from the data buffer of an 
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initiator (Step SI). And when a page table exists, based on the page table address (refer to drawing 6 
(B)) included in ORB, a page table is led from the data buffer of an initiator (Step S2). Next, based on 
the led .page table, print data are led from the data buffer of an initiator (Step S3). And if all the print 
data specified by the page table are led, the light of the status will be carried out and the statuses — 
whether data transfer was successful - will be told to an initiator (step S4). It is repeated until the above 
processing is transmitted to all print data (Step S5). 

[0075] And with this operation gestalt, if bus reset occurs during a transfer of print data (data transfer 
period), the following processings will be performed to the printing demand of the beginning after 
reconnection. 

[0076] That is, it first judges whether the content of ORB before bus reset, the start address of print data, 
and the content of ORB after bus reset and the start address of print data are the same (Step S6). And 
when it is judged that it is the same, data transfer is resumed from the continuation at the bus reset 
generating time (Step S7). On the other hand, when it is judged that it is not the same, it processes from 
the beginning by setting ORB after bus reset to new ORB (Step S8). 

[0077] Drawi ng 9 is a flow chart which shows the outline of processing by the side of an initiator 
(device driver). 

[0078] If the printing job from an application program occurs, an initiator will create ORB and the page 
table for printing, and will write them in a data buffer (Step S10). Next, it directs to lead created ORB to 
a target (Step SI 1.). Al reference of drawing 4 . ■ 

[0079] Next, it judges whether bus reset occurred (Step SI 2), and when it does not generate, it judges 
whether the status has been sent from the target (Step SI 3). And it judges whether when sent, all print 
data were transmitted (Step SI 4), when not transmitted, it returns to Step S10, and a printing job is 
ended when transmitted. 

[0080] And with this operation gestalt, if it is judged that bus reset occurred at Step SI 2, an initiator re- 
creates ORB and a page table (Step SI 5), and directs to lead re-created ORB to a target (Step SI 1). In 
this case, an initiator (device driver) re-creates ORB so that the content of ORB before bus reset 
generating, the start address of print data, and the content of ORB after bus reset generating and the start 
address of print data may become the same. 

[0081] 4. When bus reset occurred during the feature of this operation gestalt, now the transfer of print 
data, it became clear that the following problems arise. 

[0082] For example, as shown in drawing 10 (A), suppose that bus reset occurred in the place to which 
data were transmitted to the position (address) shown in CI . In this case, all the transactions that it is at 
the bus reset generating time, and were under processing are canceled. Therefore, as shown in drawing 
10 (B), the initiator which was demanding the transfer of print data before bus reset creates ORB for 
printing again after bus reset, and directs to redo a transfer of print data from the beginning at a target. 
For this reason, data transfer will be resumed from the position shown in C2 of d rawin g 10 (B), and a 
part of print data will be sent to a duplex. Consequently, the problem of double printing as shown in 
drawin g 10 (C) occurs. 

[0083] In order to solve such a problem, technique which is explained below is adopted with this 
operation gestalt. 

[0084] That is, with this operation gestalt, first, as shown in Dl of drawing 1 1 , it judges whether bus 
reset occurred during the data transfer (period after a transfer of print data begins between initiators until 
it completes). ORB (command block ORB) shown in D2 at the generating time of bus reset is more 
specifically under processing, and data transfer by the ORB has already been performed, and when the 
status of the data transfer completion shown in D3 is not transmitted to an initiator, bus reset judges that 
it generated during the data transfer. 

[0085] Moreover, with this operation gestalt, as shown in D4 of drawin g 1 1 , an initiator succeeds in 
reconnection after generating of bus reset, and when the transfer request of new ORB has been created 
and carried out, the content of ORB before bus reset (1st command packet) is compared with the content 
of ORB after bus reset (2nd command packet). 

[0086] And when it is judged that bus reset occurred during the data transfer and the content of ORB 
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before bus reset and the content of ORB after bus reset are judged to be the same contents, as shown in 
D5, data transfer is resumed from a continuation of the data transfer at the bus reset generating time 
(step S7 reference of drawin g 8 ). That is, data transfer is resumed from the next data of the data which it 
is at the bus reset generating time, and had already completed the transfer. 

[0087] On the other hand, when the content of ORB is not the same, ORB after bus reset is processed 
from the beginning as a new thing the case where bus reset does not occur during the data transfer, in 
front of bus reset, and in the back (step S8 reference of drawin g 8 ). 

[0088] Unlike the case of drawin g 10 (B), by doing in this way, the double transfer of the transfer data 
of the portion shown in D6 of drawing 1 1 ceases to be carried out. Incorrect printing as shown in 
drawing 1 0 (C) stops therefore, arising. Moreover, since a double transfer is avoidable, the transfer time 
can also be shortened. 

[0089] For example, since the double transfer of the transfer data is not carried out even if it does not 
resume data transfer from the continuation at the bus reset generating time like D5 when bus reset 
occurs in periods other than a data transfer period, it is satisfactory. Moreover, when bus reset occurs in 
periods other than a data transfer period, processing also becomes simple and a processing burden also 
becomes [ the direction which processed ORB from the beginning ] light rather than performing the 
restart procedure of data transfer. 

[0090] Moreover, the technique of resuming data transfer from the continuation at the bus reset 
generating time is also always considered as different technique from this operation gestalt, without 
performing comparison processing of the content of ORB. 

[0091] However, according to this technique, an initiator cancels transfer processing of print data after 
bus reseVand when ORB which is completely different bus reset before is created, the fault that data 
transfer will be resumed from D5 of drawin g 1 1 arises, for example. 

[0092] On the other hand, with this operation gestalt, although data transfer resumes from D5 of 
drawing 1 1 in being the same before and after the content of ORB resets [ bus ], since it is completely 
processed as new ORB when not the same, the above faults do not arise. 

[0093] In addition, this operation gestalt is comparing various information in the case of content 
comparison of ORB. For example, as shown in drawin g 12 , this operation gestalt is comparing the page 
table existence flag P and data size which the command block ORB contains, the operation code (code 
which distinguishes a printing command, a lead command, etc.) in the command block (commands set) 
field, and the data length. Moreover, when ORB contains the identification information (for example, 
sequence number) for discriminating ORB, this identification information is also compared/By 
comparing such information, it can judge now certainly whether ORB before and behind bus reset is the 
same by simple processing. 

[0094] Now, as shown in El of drawing 13 , when bus reset judges that it generated during the data 
transfer, it is made to set to ON the continuation flag which shows that data transfer continues and may 
be resumed with this operation gestalt. For example, after generating of bus reset, when reconnection is 
successful, it is judged whether bus reset occurred during the data transfer and it is judged that it 
generated, a continuation flag is set to ON. 

[0095] And as shown in E2 of drawing 13 , content comparison of ORB is performed on condition that 
this continuation bit is ON. That is, when a continuation flag is OFF, content comparison of ORB is not 
performed. It comes to be prevented that content comparison processing of unnecessary ORB is 
performed by this, and it can carry out [ **** j-izing of the processing burden of a firmware. 
[0096] Moreover, with this operation gestalt, the information for specifying the address (D5 of drawing 
il ) which resumes data transfer, the content of ORB before bus reset, etc. are memorized, when a bus 
reset generating time and reconnection are successful (until data transfer is resumed after generating of 
bus reset by the wide sense). By memorizing such information, when ORB has been again transmitted 
from the initiator after bus reset, it can judge easily whether data transfer is resumed from the 
continuation at the bus reset generating time. Moreover, the restart procedure of data transfer can also be 
simplified now. 

[0097] In addition, as information for specifying the address which resumes data transfer, the following 
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information can specifically be considered. 

[0098] For example, as shown in draw ing 14 , suppose that the transfer data which the Nth segment 
SEGN of a page table specifies at the bus reset generating time were transmitted, in this case, as 
information for specifying the address (address shown in Fl) which resumes data transfer The address 
(start address of transfer data) stored in the head segment SEG1 of a page table, The size DS 1 of data 
and the segment number of Segment N which were transmitted by Segments SEG1-SEG (N-l), the size 
DS 2 of the data transmitted by Segment N by the bus reset generating point in time, etc. can be 
considered. 

[0099] Moreover, it is made to adopt ORB (command block ORB) which contains the printing 
command transmitted first in ORB transmitted from the initiator after bus reset generating as ORB set as 
the comparison object of ORB before bus reset with this operation gestalt. 

[0100] For example, as shown in drawing 15 , the command block ORB which contains a printing 
command after bus reset is not necessarily transmitted immediately. That is, before an initiator carries 
out the transfer request of the command block ORB containing a printing command, the transfer request 
of Dummy ORB and the management ORB may be carried out. Or in order to investigate the status of a 
printer etc., the transfer request of the command block ORB containing a lead command may be carried 
out. 

[0101] With this operation gestalt, as shown in Gl of drawi ng 15 , even if Dummy ORB etc. is 
transmitted, content comparison processing of ORB is not performed, but when the command block 
ORB containing a printing command has been transmitted, content comparison processing of ORB is 
performed for the first time. That is, execution of content comparison processing of ORB is transferred 
until the first command block ORB containing a printing command comes (it is made passing <a thing> 
on). It is prevented that content comparison processing of unnecessary ORB is performed by this, and it 
can carry out [ **** ]-izing of the processing burden of a firmware. 

[0102] Now, the generating time of bus reset is entire arbitration, therefore — for example, although a 
target transmits the status of data transfer completion to an initiator as shown in drawing 16 , generating 
of bus reset becomes a factor, and ACK (AGK ~ complete) may not come on the contrary from an 
initiator, but it may become ACK missing 

[0103] In such a case, although generating of bus reset became a factor, and an initiator could not 
receive the status, but the 1st case where it became ACK missing, and the initiator received the status 
and ACK was returned, the 2nd case where generating of bus reset became a factor and became ACK 
missing can be considered. 

[0104] And in the 1st case of the above, it thinks that data transfer of the initiator was unsuccessful, and 
1st processing in which the same ORB is again created after bus reset is performed. On the other hand, 
in the 2nd case of the above, an initiator thinks that data transfer was successful and performs 2nd 
processing in which following ORB is created after bus reset. 

[0105] However, since only the information that it was ACK missing gets across to a target, a target 
cannot know any the initiator should perform between the above 1st and the 2nd processing. Therefore, 
if data transfer is started from the continuation at the bus reset generating time in such a case, mistaken 
data transfer may be performed. 

[0106] Then, as shown in drawing 16 , when generating of bus reset becomes a factor and 
acknowledgement does not come by this operation form on the contrary from an initiator, with it, it 
changes in the dead state (data transfer improper state). The situation where mistaken data transfer is 
performed can be prevented by doing in this way. 

[0107] Now, although the case where a target was a printer was mainly explained above, when a target 
is a scanner, there are the following problems. 

[0108] That is, with a scanner, once a head begins to move, there is a problem that a head cannot be 
returned and the same data cannot be acquired again (scan). 

[0109] Then, it is made to hold with this operation form, about the transfer data which have not yet been 
transmitted to an initiator in the transfer data from a scanner engine (a wide sense the upper device) at 
the generating time of bus reset, without canceling, as shown in drawi ng 17 . That is, although it 
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incorporated from the scanner engine and stored in the data buffer as shown in HI of drawin g 17 , it 
holds about the data which have not yet been transmitted to an initiator through the bus of IEEE1394, 
without canceling it, as a data buffer is not cleared. 

[0110] When doing in this way and data transfer is resumed from the continuation at the bus reset 
generating time by the technique shown in drawing 1 1 after bus reset generating, fault — the image data 
incorporated before bus reset generating will be lost — can be prevented. 

[01 1 1] 5. Explain the detailed example of processing, next the detailed example of processing of this 
operation form using the flow chart of drawing 18 - drawing 22 . 

[0112] Drawing _j8 - draw ing 20 are flow charts which show the detailed example of the processing at 
the time of bus reset generating (at the time of reconnection). 

[01 13] If bus reset occurs, a target judges first whether the initiator logs in (Step S20), and when logged 
in, it will cancel all transfer processings on the bus of IEEE1394 (transaction) (Step S21). On the other 
hand, when not logged in, even if bus reset occurs, since it is unnecessary, no special processings are 
carried out (Step S22). 

[0114] Next, it judges whether bus reset processing is already started (Step S23). Thereby, when bus 
reset carries out multiple-times generating, the situation where the bus reset processing corresponding to 
it is repeated two or more times unnecessarily can be prevented. 

[0115] Next, the state of ACK at the bus reset generating time (acknowledgement) is memorized (Step 
S24). Thereby, the situation where the contents of ACK immediately after bus reset will be erased can 
be prevented by the transaction (for example, transaction of reconnection) generated after that, 
[01 16] Next, the size (byte count) of data [ finishing / a transfer ] is memorized on the bus of IEEE1394 
(Step S25). That is, the size (DS2 of draw ing 14 ) of data [ finishing / the transfer by the segment which 
was under processing at the bus reset generating time ] is memorized. And the flag which shows that it 
is [ bus reset ] under processing because of judgment of Step S23 is turned ON (Step S26). That is, after 
that, if this flag is turned on [ it ], even if bus reset occurs, processing of Steps S24-S26 will not be 
performed. 

[0117] Next, it becomes the reconnection waiting from an initiator (Step S27), and judges whether it 
was reconnected by the initiator (Step S28). And when not reconnected, it judges whether the 
reconnection time-out time specified in the reconnection field of Login ORB passed (Step S29). And 
when it passes, the continuation flag (flag which shows that data transfer continues and may be 
resumed) explained by drawin g 13 is turned OFF (Step S30), and a state transition is changed into a 
logout state (Step S3 1). 

[0118] The initiator reconnected on the other hand when reconnected within reconnection time-out time 
judges whether it is the initiator which logged in before bus reset (Step S32), and when it is an initiator 
different bus reset before, reconnection of the initiator is refused and it returns to the waiting for 
reconnection. 

[01 19] When the same initiator as bus reset before has logged in, it judges whether the command block 
ORB for printing (ORB containing a printing command) was [ be / it ] under processing at the bus reset 
generating time (Step S33 of drawing 19 ). And when it is not [ be / it ] under processing, a continuation 
flag is turned OFF (Step S36), and a state transition is carried out to an idle state (Step S37). 
[0120] On the other hand, when the command block ORB for printing is under processing, it judges 
whether bus reset occurred in the light of the status (period after carrying out the light of the status until 
ACK comes on the contrary) (Step S34). and the information on ACK memorized at Step S24 of 
drawing 18 when bus reset occurred in the light of the status - being based — ACK — it judges whether 
it is complete (Step S35) 

[0121] and ACK— in being complete, a continuation flag is turned OFF (Step S36), and it carries out a 
state transition to an idle state (Step S37) on the other hand — ACK — in not being complete, it judges 
whether it is ACK missing (Step S38) And if it is not ACK missing, nothing will be carried out (Step 
S39), but in the case of ACK missing, a continuation flag is turned OFF (Step S40), and as drawing 16 
explained, a state transition is changed into a dead state (data transfer improper state) (Step S41). 
[0122] When it is judged at Step S34 that generating of bus reset is not among the light of the status, it 
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judges whether at least 1 byte of transfer (printing) data of ORB under processing were transmitted to 
the latter printer engine (Step S42). And when 1 byte is not transmitted, a continuation flag is turned . 
OFF (Step S43), and a state transition is carried out to an idle state (Step S49). 
[0123] On the other hand, when at least 1 byte is transmitted to the printer engine, the contents (data 
size, the page table existence flag P, command block) of ORB and the size of the data transmitted by the 
bus reset generating point in time are memorized (Step S44). It is at the byte count of the data which it is 
the size of this data at the bus reset generating time, and were already transmitted to the latter printer 
engine, and the bus reset generating time, and the data transfer on the bus of IEEE 1394 is already 
completed, and it is equivalent to the sum total of the byte count of the data which are due to be 
transmitted to a latter printer engine under a transfer or after this. That is, for example, it is equivalent to 
the sum total of the byte count of the data of a printing schedule by the byte count of the data already 
printed by the printer, and the printer under the present printing or after this. 
[01 24] Next, it judges whether a page table exists (Step S45), and in not existing, it memorizes the 
contents of the data scripter of ORB (Step S46). That is, when a page table does not exist, the address 
and the data length of transfer data of direct addressing are memorized (refer to drawin g 6 (C)). [ of a 
case J 

[0125] On the other hand, when a page table exists, as drawing 1 4 explained, the contents (the address, 
data length) of the head segment of a page table, the contents (the address, data length) of the segment 
which it is at the bus reset generating time, and was under processing and which it was, and a segment 
number are memorized (Step S47). And the continuation flag explained by drawing 13 is turned ON 
(Step S48), and a state transition is carried out to an idle state (Step S49). 

[0126] Thus, with this operation form, when it is judged that bus reset occurred during the data transfer, 
(Steps S33 and S34 of drawing 19 ", Step S42 of draw ing 20 ), and a continuation flag are turned on 
[ them ] (Step S48). 

[0127] Drawing 21 and drawin g 22 are flow charts which usually show the detailed example of 
processing at the time. 

[0128] First, it judges whether the lead of ORB was directed from the initiator (Step S51), and (was the 
ring of the doorbell register carried out or not?) when not directed, it remains in an idle state (Step S50). 
On the other hand, when directed, ORB which the initiator created is led from an initiator (Step S52). 
And based on the page table existence flag P which ORB contains, it judges whether a page table exists 
(Step S53). And when a page table exists, it leads eight segments of segments of a page table at a time, 
for example (Step S54). 

[0129] Next, based on the operation code in the command block of ORB, as drawing 15 explained, it 
judges whether it is the command block ORB for printing of led ORB (Step S55). And it judges whether 
they are the first eight segments (eight segments containing a head segment) of a page table (Step S56), 
and when eight segments led at Step S54 when it was the command block ORB for printing are the first 
eight segments, they shift to the command address comparison processing shown in drawi ng 22 (Step 
S57). 

[0130] Read/write of data is performed, when it is judged that they are not the first eight segments at 
Step S56 when it is judged at Step S55 that it is not the command block ORB for printing, and when 
command address comparison processing of Step S57 is completed (Step S58). And it repeats until it 
carries out read/write of the data for one segment, and the data for eight segments (Steps S59 and S60). 
[0131] Next, when it judges whether read/write of all the segments of a page table was earned out (Step 
S61) and read/write of all the segments has not been carried out, the eight next segments of a page table 
are led (Step S54). On the other hand, when all the segments of a page table are led, the light of the 
status is carried out to an initiator (Step S62). And it judges whether all ORB for printing of printed 
matter was led (Step S63), when there is following ORB, it returns to Step S52, and when there is no 
following ORB, a state transition is carried out to an idle state (Step S50). 
[0132] When it is judged that a page table does not exist at Step S53, it judges whether it is the 
command block ORB for printing of led ORB (Step S64). And when it is the command block ORB for 
printing, it shifts to the command address comparison processing shown in d rawin g 22 (Step S65). 
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[0133] When it is judged on the other hand that it is not the command block ORB for printing, and when 
command address comparison processing is completed, it repeats until it carries out read/write of the 
data (Step S66) and carries out read/write of all the data (Step S67). And when read/write of all the data 
is carried out, it shifts to Step S62 and the light of the status is carried out to an initiator. 
[0134] In command address comparison processing of drawin g 22 , a continuation flag judges first 
whether it is ON (Step S70). This continuation flag is a flag turned ON in Step S48 of drawing 20 . And 
when a continuation flag is OFF, it shifts to Step S76, and the start address (address of the head segment ' 
of a page table) of transfer data is memorized, and command address comparison processing is ended. 
[0135] When a continuation flag is ON, as drawing 1 1 and drawin g 12 explained, it judges whether the 
content of led ORB is the same as the content of ORB before bus reset (Step S71). In this case, the 
content of ORB before the bus reset used as the candidate for comparison is memorized in Step S44 of 
drawin g 20 . Moreover, with this operation gestalt, content comparison (Step S71) of ORB is performed 
in advance of address comparison (Step S72). 

[0136] When the content of ORB is the same as that of bus reset before, it judges whether the start 
address of transfer data is the same as that of bus reset before (Step S72). And in being the same, it 
returns a setup of data transfer to the state before bus reset generating (Step S73). That is, a setup of data 
transfer is returned to the state before bus reset so that data transfer can be resumed based on the content, 
a segment number, etc. of the transmitted data size of the bus reset generating time memorized at Step 
S44 of drawing 20 , and the segment memorized at Step S47 from the position (continuation at the bus 
reset generating time) shown in D5 of drawin g 1 1 . And a continuation flag is returned at OFF (Step 
S74). In this case, it is made not to clear the data on the data buffer of a target so that the data which had 
already completed the transfer before bus reset may not disappear as drawin g 17 explained. 
[0137] In addition, the start address of transfer data is not memorized like Step S76 after Step S74 
because the start address memorized before bus reset generating can be used as it is when resuming data 
transfer from the continuation at the bus reset generating time. 

[0138] When it is judged at Step S71 that the content of ORB is not the same as that of bus reset before, 
or when it is judged at Step S72 that a start address is not the same as that of bus reset before, while not 
performing the restart procedure of data transfer but returning a continuation flag at OFF, ORB which 
memorized namely, (Steps S75 and S76) led the start address of transfer data in this case will be 
processed as entire new ORB ? 

[0139] In addition, in the case of Step S75, since led ORB will be processed from the beginning, unlike 
Step S74, the data of the data buffer of a target are cleared. 

[0140] 6. Explain the example of electronic equipment, next the electronic equipment containing the 
data transfer control unit of this operation gestalt. 

[0141] For example, the internal-block view of the printer which is one of the electronic equipment is 
shown in drawing 23 (A), and the external view is shown in drawi ng 24 (A). CPU (microcomputer^ 1 0 
performs system-wide control etc. A control unit 511 is for a user operating a printer. A control 
program, a font, etc. are stored in ROM516, and RAM518 functions on it as a work field of CPUS 10. A 
display panel 519 is for telling a user about the operating state of a printer. 

[0142] The printing data sent from partner nodes, such as a personal computer, are directly sent to the 
printing processing section (printer engine) 512 through a bus 504 through the PHY device 502 and the 
data transfer control unit 500. And given processing is performed in the printing processing section 512, 
and printing data are printed by paper by the printing section (equipment for outputting data) 514 which 
consists of a print header etc., and are outputted. 

[0143] The internal-block view of the scanner which is one of the electronic equipment is shown in 
drawing 23 (B), and the external view is shown in drawing 24 (B). CPU520 performs system-wide 
control etc. A control unit 521 is for a user operating a scanner. A control program etc. is stored in 
ROM526 and RAM528 functions as a work field of CPU520. 

[0144] The picture of a manuscript is read by the picture reading section (equipment for incorporating 
data) 522 which consists of the light source, an optical/electrical converter, etc., and the data of the read 
picture are processed by the image-processing section (scanner engine) 524. And the image data after 
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processing is directly sent to the data transfer control unit 500 through a bus 505. The data transfer 
control unit 500 generates a packet by adding a header etc. to this image data, and transmits it to partner 
nodes, such as a personal computer, through the PHY device 502. 

[0145] The internal-block view of the CD-RW drive which is one of the electronic equipment is shown 
in drawing 23 (C), and the external view is shown in drawin g 24 (C). CPU530 performs system-wide 
control etc. A control unit 53 1 is for a user operating CD-RW. A control program etc. is stored in 
ROM536 and RAM538 functions as a work field of CPU530. . 

[0146] The data which consist of laser, a motor, optical system, etc. and which read and were read in 
CD-RW532 by the & write-in section (equipment for memorizing the equipment or data for 
incorporating data) 533 are inputted into the signal-processing section 534, and given signal processing, 
such as error correction processing, is performed. And the data with which signal processing was 
performed are directly sent to the data transfer control unit 500 through a bus 506. The data transfer 
control unit 500 generates a packet by adding a header etc. to this data, and transmits it to partner nodes, 
such as a personal computer, through the PHY device 502. 

[0147] On the other hand, the data sent from the partner node are directly sent to the signal -processing 
section 534 through a bus 506 through the PHY device 502 and the data transfer control unit 500. And 
given signal processing is performed to this data by the signal -processing section 534, it reads, and CD- 
RW532 memorizes by the & write-in section 533. 

[0148] In addition, you may make it prepare independently CPU for the data transfer control with the 
data transfer control unit 500 other than CPUs 510, 520, and 530 in drawing 23 (A), (B), and (C). 
[0149] Moreover, although RAM501 (equivalent to a data buffer) is formed in the exterior of the data 
transfer control unit 500 in drawing 23 (A), (B), and (C), you may make RAM501 build in the data 
transfer control unit 500. 

[0150] When using the data transfer control unit of this operation gestalt for electronic equipment, and 
new electronic equipment is connected to a bus and bus reset occurs, generating of the fault which 
considers bus reset as a cause is prevented. Thereby, the malfunction of electronic equipment can be 
prevented. 

[0151] Moreover, if the data transfer control unit of this operation gestalt is used for electronic 
equipment, high-speed data transfer will become possible. Therefore, when a user directs print-out with 
a personal computer etc., printing comes to be completed in few time lag. Moreover, it can read in few 
time lag after directions of the picture incorporation to a scanner, and a user can see a picture now. 
Moreover, reading of the data from CD-RW and the data to CD-RW can be written in now at high 
speed. 

[0152] Moreover, it becomes possible to mitigate the processing burden of the firmware which operates 
on CPU, and to use the bus of cheap CPU or a low speed by using the data transfer control unit of this 
operation gestalt for electronic equipment. Furthermore, since low-cost-izing of a data transfer control 
unit and small-scale-ization can be attained, low-cost-izing of electronic equipment and small-scale- 
ization can also be attained. 

[0153] In addition, as electronic equipment which can apply the data transfer control unit of this 
operation gestalt, various things, such as various optical disk drives (CD-ROM, DVD), a Magnetic- 
Optical disk drive (MO), a hard disk drive, TV and VTR, a video camera, audio equipment, telephone, a 
projector, a personal computer, an electronic notebook, and a word processor, can be considered besides 
the above. 

[0154] In addition, this invention is not limited to this operation gestalt, but deformation implementation 

various by within the limits of the summary of this invention is possible for it. 

[015 5] For example, although the composition of the data transfer control unit of this invention has 

especially the desirable composition shown in drawin g 7 , it is not limited to this. 

[0156] Moreover, although the judgment technique of whether bus reset occurred during the data 

transfer, the comparison technique of a command, and the technique of resumption of data transfer also 

have especially the desirable technique explained with this operation gestalt, it is not limited to this. 

[0157] Moreover, although this invention is useful to especially the bus reset in IEEE1394, it is 
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applicable if it is the reset which clears the topology information on a node at least besides this. 
[0158] Moreover, although especially the thing of this invention applied to the data transfer in 
IEEE1394 specification is desirable, it is not limited to this. For example, this invention is applicable 
also to the data transfer in the specification based on the same thought as IEEE1394, or the specification 
into which IEEE 1394 was developed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing the layer structure of IEEE1394. 
[Drawin g 2] It is drawing for explaining SBP-2. 

[Drawing 3] It is drawing for explaining the outline of data transfer processing of SBP-2. 

[Drawing 4] It is drawing for explaining command processing in the case of transmitting data to a target 

from an initiator. 

[Drawin g 5] It is drawing for explaining command processing in the case of transmitting data to an 
initiator from a target. 

[Drawing 6] Drawing 6 (A), (B), and (C) are drawings for explaining a page table. 

[Drawing 7] It is drawing showing the example of composition of the data transfer control unit of this 

operation gestalt. 

[Drawing 8] It is the flow chart which shows the outline of processing by the side of a target (firmware). 

[Draw ing 9] It is the flow chart which shows the outline of processing by the side of an initiator (device 
driver). 

[Drawing 1 0] D rawin g 10 (A), (B), and (C) are drawings for explaining the problem of double printing. 
[Drawing 1 1 ] It is drawing for explaining the technique which bus reset generates during the data 
transfer, and continues data transfer and is resumed before and after bus reset when the content of ORB 
is the same. 

[D rawing 12] It is drawing for explaining content comparison of ORB. 
[DmwingJl] It is drawing for explaining a continuation flag. 

[Dra wing 14] It is drawing for explaining the information for specifying the address which resumes data 
transfer. 

[Drawing 15] It is drawing for explaining the technique of transferring command comparison processing 
until the first command block ORB containing a printing command comes. 

[Drawin g 16] When bus reset occurs in the light of the status and it becomes ACK missing, it is drawing 
for explaining the technique of shifting to a dead state. 

[Drawing 17] It is drawing for explaining the technique held without canceling the data which have not 
yet been transmitted to an initiator at the time of bus reset. 

[Drawing 18] It is the flow chart which shows the detailed example of processing of this operation form 
at the time of bus reset generating (at the time of reconnection). 

[Dr awing 19] It is the flow chart which shows the detailed example of processing of this operation 
gestalt at the time of bus reset generating (at the time of reconnection). 

[Drawing20] It is the flow chart which shows the detailed example of processing of this operation 
gestalt at the time of bus reset generating (at the time of reconnection). 

[Drawing 21] Usually, it is the flow chart which shows the detailed example of processing of this 
operation gestalt at the time. 

[Dmwing 22] Usually, it is the flow chart which shows the detailed example of processing of this 
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operation gestalt at the time. 

[Drawin g 23] Dmwmgj23 (A), (B), and (C) are the examples of the internal-block view of various 
electronic equipment. 

[Drawing 24] Drawing 24 (A), (B), and (C) are the examples of the external view of various electronic 
equipment. 

[Description of Notations] 

1 0 Data Transfer Control Unit 

12 PHY Device 

14 Link Device 

16 CPU 

18 Data Buffer 

20 Firmware (F/W) 

30 Communication Section (COM) 

40 Management Section (MNG) 

50 Print Task Section (PRT) 

60 Fetch Section (FCH) 

62 Judgment Section 

64 Command Storage Section 

66 Command Comparator 

68 Address Storage Section 

70 Address Comparator 

72 Data Transfer Resumption Section 

100 Personal Computer 

102 Device Driver 

104 Data Buffer 

1 1 0 Information-Storage Medium 



[Translation done.] 
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